Introduction
Over several decades, feminist archaeologists have demonstrated that archaeology is dominated by men, across a variety of journals and granting agencies. More recently, scholars have turned their attention to the mechanisms by which women are pushed out of the field, examining factors including differential submission rates, sexism in the peer review process, sexual harassment, and an overall chilly climate.
Here, I present a study of submissions, peer review, and publication patterns in the Journal of Field Archaeology (JFA). I served as an editorial assistant at the JFA in 2016-2019, while completing my dissertation on sexism, heterosexism, and racism in the discipline of archaeology (Heath-Stout 2019), which inspired Editor Christina Luke to suggest that I conduct this study. I demonstrate that gender imbalances in JFA publications stem not from sexist bias in peer review but from lower numbers of submissions from women scholars. Furthermore, while a change from single-blind to double-blind review in 2014 did not significantly change the gender balance of authors, it did shift reviewer behavior. Once reviewers did not know the identities of authors, they became more likely to suggest revisions instead of acceptance or rejection: anonymity for authors led to more nuanced critique by reviewers.
Publication Dynamics and Gender in Archaeology
Since the birth of a feminist movement within archaeology in the 1980s, feminist archaeologists have critiqued sexism in archaeology (e.g., Conkey and Spector 1984; Gero 1985; Nelson, Nelson, and Wylie 1994; Jalbert 2019) . Not only do these authors identify androcentric bias and seek to understand gender in past societies, they also examine sexism among archaeologists in the present. Work on sexual harassment and assault in the discipline (Clancy et al. 2014; Nelson et al. 2017 ) has also been prominent in recent years, particularly after the controversy at the 2019 Society for American Archaeology Annual Meeting (Balter 2019; Flaherty 2019; Hays-Gilpin et al. 2019; Watkins 2019) .
One of the most common ways of studying gender dynamics in the discipline is by tallying and comparing publications by men and women in peer-reviewed journals (e.g., Gero 1985; Hutson 2002; Bardolph 2014; Fulkerson and Tushingham 2019; Heath-Stout 2019) . These studies have shown unequivocally that archaeological peer-reviewed publication remains dominated by men. In contrast, research has only recently begun to illuminate the mechanisms of social reproduction. It is unclear in much of the literature whether women publish fewer articles because they submit fewer manuscripts, because their manuscripts are less likely to be accepted, or because of a combination of these two types of imbalance. This ambiguity may stem from researchers' lack of access to the internal records of journals, where manuscripts that were submitted but not published are recorded. When former American Antiquity editor Rautman (2012) examined the records of submitted manuscripts from 2009-2010, she showed that the discrepancy in publications by author gender stemmed not from inequitable acceptance rates, but from uneven submission rates. Similarly, Bardolph and Vanderwarker's (2016) survey of members of the Southeastern Archaeological Conference demonstrated that male respondents submitted more manuscripts than their female counterparts. A study by members of the Society for American Archaeology's Committee on the Status of Women in Archaeology (Goldstein et al. 2018) showed that a similar pattern is also true of National Science Foundation (NSF) senior research grants in archaeology: the greater number of awards granted to men can be attributed to the greater numbers of submitted proposals by men. I follow these studies in presenting data from the internal records of the JFA, as well as published articles.
In her foundational article on gender imbalance in archaeology, Gero (1985) demonstrated that not all parts of archaeological research had the same degree of imbalance. She showed that dissertations, NSF grants, and American Antiquity articles about field-based research were especially unlikely to be written by women, while those focused on non-field-based research were closer to parity. Gero theorized that this was due to a "woman-at-home" ideology, in which men are expected to do fieldwork (coded as active and masculine), while women do the "housework" of research, like cleaning and cataloguing artifacts in the laboratory. Similarly, Claassen (2000) argued that a homophobic culture in the discipline limited women: regardless of our sexual orientations, we must behave in feminine ways in order to avoid becoming targets of homophobic discrimination. My own dissertation study, in which I sent demographic surveys to authors who had published in any of 21 journals over the period 2007-2016, demonstrated that field-based and digital methods were significantly more male-dominated than art-historical and laboratory-based methods (a χ 2 test of the correlations between gender identity of authors and the types of methods used in their articles showed that p = 0.00578) (Heath-Stout 2019, 158, fig. 19 ). Although the JFA publishes articles that report the results of laboratory as well as field-based research, the journal does lean toward fieldwork, which is more gender-unbalanced than many other areas of archaeological research.
Publication Dynamics at the JFA Now I turn to the JFA, which was founded in 1974 by James Wiseman (Runnels and Hammond 2001) , who had also cofounded the Archaeology Program at Boston University that year (Boston University Archaeology Program n.d.). Wiseman served as the first editor of the journal (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) and was followed by Creighton Gabel (1986 -1994 ), Ricardo Elia (1995 -2000 , Curtis Runnels (2001 Runnels ( -2013 , and Christina Luke (2014-present) (Runnels and Hammond 2001) .
Previous gender equity studies have included data on the JFA and shown a prevalence for male first authorship in the journal. Hutson's (2002) study included 96 JFA articles published from 1989-1998, of which 78% had men as first authors, and Bardolph's (2014) analysis included 475 from 1990-2013, of which 71% had men as first authors. My dissertation work showed that in 2007-2016, 61% of JFA authors were men, 38% were women, and 1% were gender non-conforming, genderfluid, and/or genderqueer (Heath-Stout 2019, ch. 4-6, table 9). The JFA was slightly more male-dominated than my pool of respondents overall, who were 57% men; 42% women; 0.8% gender-nonconforming, genderfluid, and/or genderqueer; and 0.1% transgender and/or Two-Spirit (Heath-Stout 2019, table 4).
Methods
I began by creating a database of the articles that the JFA has published since its founding in 1974. For each article, the database includes the publication year, volume number, issue number, title, page numbers, and the names and order of authors. The JFA publishes short author biographies with each article, provided by the authors. When these biographies were present and included a gendered pronoun for an author (e.g., "she," "her," "hers," "he," "him," "his"), this information was also recorded.
Next, for each article, we added information from journal records about the publication process. We reviewed paper records of all manuscripts submitted to the journal from 2000 through 2013, which included the identity of peer reviewers and often their recommendations (e.g., "accept," "major revisions," "reject"). For the period of 2014-present, the journal has been using Editorial Manager, an online submissions and review system, which furnished the same types of data for more recent submissions.
In order to understand acceptance rates at the journal, I also needed data about rejected manuscripts. We reviewed paper records of rejected and withdrawn manuscripts covering 2000-2013, and electronic records covering 2014-present. For unpublished submitted manuscripts, I recorded first submission date, title, author names, author order, author pronouns when available, reviewer names, and reviewer recommendations. Data prior to this period were unavailable in the JFA archives.
Most gender equity studies in archaeology determine gender of authors or grant recipients based on their first names: this may mis-identify or exclude people with androgynous, uncommon, and/or non-English names, as well as transgender or non-binary people. In this study, I ameliorated these problems by using gender-related evidence provided by the authors themselves (e.g., gendered pronouns in authorprovided biographies). Although I recognize that pronouns do not always accurately reflect the complexity of gender identity, I believe that they are a more reliable proxy than first names. I counted people whose biographies used "he," "him," and/or "his" as men and those who used "she," "her," and/or "hers" as women.
For authors and reviewers who did not have a biography published in the journal, or whose biography did not include a gender pronoun, I conducted web searches, usually using the person's name and the word "archaeology." If I could find either a department or project website, a personal website, or a social media profile that used a pronoun, I assumed that these had been provided or approved by the scholar in question, and we used that pronoun to apply a gender designation. As a third option, I used pronouns in third-party articles such as science news pieces or obituaries to assign genders. Finally, when these three methods were fruitless, I used a less reliable method: if I found a photograph of the scholar (on a university department website, social media profile, or reputable news source), and both their name and their gender presentation in the photograph suggested the same binary gender, I assigned that gender designation. Authors for whom I could find no biography, department or project website, personal website, social media profile, third-party article, or photograph were excluded from the study. When one scholar had published multiple times at the journal or had served as both author and reviewer (JFA staff commonly invite former authors to conduct reviews), I applied their gender designation to all instances of their name in the database. There were no biographies or articles that used gender-neutral pronouns (e.g., "they," "ze"), nor were there instances in which multiple biographies of the same person used different pronouns. Although over 70% of the authors identified in this study were assigned genders based on their JFA author biographies, these other methods broadened our dataset (Table 1) .
This set of methods for determining author gender makes fewer assumptions and incorporates more information provided by the authors themselves than assuming gender based on first name alone would. However, it is possible that some scholars were misgendered in my analysis, and I recognize that applying gender determinations based on pronouns and gender presentation is not as reliable and inclusive as directly asking scholars, especially for capturing data about nonbinary scholars. Unfortunately, surveying authors and reviewers from the past several decades of publications was beyond the scope of this project; however, these data nonetheless provide a broad picture of the gender dynamics of publication in the JFA. Gender, Submission, and Publication
In its forty-five years of publication, the JFA has published nearly three times as many articles by men as by women (Table 2) . During the two decades for which I have data about both accepted and rejected manuscripts, men had a higher submission rate than women did, but authors of different genders had nearly identical acceptance rates (Table 3) . However, these statistics have changed over time, with more women publishing in the journal in recent years (Figure 1 , Table 4 ). Furthermore, within the periods of 2004-2008 and 2014-2018, women authors had higher acceptance rates than men did ( Figure 2 , Table 4 ). Although women's acceptance rate rose from 49% in 2009-2013 (the last five years of single-blind review) to 62% in 2014-2018 (the first five years of double-blind review), this difference was not statistically significant (p = 0.069). Therefore, it seems that, at present, the lower numbers of articles by women in the JFA are attributable not to lower acceptance rates, but to lower submission rates, as previous studies (Rautman 2012; Bardolph and Vanderwarker 2016; Goldstein et al. 2018) found for other venues. Bardolph and Vanderwarker (2016, 185) also found that women were less likely to resubmit manuscripts with a revise decision; however, this difference did not seem to be at play for the JFA, where there were only ten instances of manuscripts that were given a revise decision but which the authors chose not to resubmit: six of these had men as first authors and four had women.
The Review Process
In order to test the hypothesis that the gender imbalance in JFA publication was due to sexism in the peer review process, I compared reviewer recommendations based on the reviewer's gender, the first author's gender, and the combination of these two factors. To accomplish this, I standardized the reviewer recommendations to just three possibilities -"accept," "revise," and "reject"-although some reviewer recommendations originally contained more information about the degree and type of revisions they found necessary. There were 830 instances of review for which I had identified both the reviewer's gender and the first author's gender, all from between 2000 and 2018. Neither the first author's gender (p = 0.342, Table 5 ), the reviewer's gender (p = 0.205, Table 6 ), nor the combination of the two (p = 0.362, Table 7 ) was found to be a statistically significant predictor of the reviewer's recommendation.
Peer review for the JFA was single-blind until 2014, meaning that reviewers knew the identities of authors whose work they were refereeing. In 2014, Dr. Christina Luke assumed the role of Editor-in-Chief and was the first woman in the journal's history to hold that position. She changed the review system to be double-blind, so that neither authors nor reviewers have access to each other's identities (although they may be able to make educated guesses); in part, the purpose of this change was to protect women authors from sexism in the peer review process (Christina Luke, personal communication, 2019). I tested this hypothesis for our journal because it is not clear whether the double-blind peer review process makes a significant difference in gender equity for scientific publications in general (Darling 2014) .
In fact, although there were more articles by women in 2014-2018 (66) than in 2009-2013 (46) , publications by women accounted for a notably smaller percentage of total publications (41% in 2009-2013 and 27% in 2014-2018 ). There were greatly increased numbers of both submissions (from 214 in 2009-2013 to 353 in 2014-2018) and publications (from 111 in 2009-2013 to 246 in 2014-2018) between these two periods. Although the raw numbers of women's submissions and publications increased, those authored by men increased more, so the proportion of women's total submissions and publications decreased (Table 4 ). Changing to a double-blind peer review system did not lead the JFA toward gender parity, at least in the first five years.
Moving to a double-blind system did, however, affect peer review at the JFA in a different way, which was a surprising result of this analysis. When reviewers knew the identities of the scholars whose work they were judging, they were more likely to recommend acceptance or rejection (as opposed to revisions) than they did when the author was anonymous, regardless of the gender of reviewer or author (Table 8) . Table 3 . Gender of first authors of submitted manuscripts, 2000-2018. Notably, the apparently very low acceptance rates for first authors of unknown gender is a result of the fact that published authors were much more likely to have author biographies or web presences that we could use to identify gender than authors whose work had been rejected by the journal.
First Author Gender
Published , 1974-2018. Once the journal switched to double-blind review, reviewers became more likely to suggest revisions instead of an outright acceptance or rejection. It is unclear why this change occurred.
One possible interpretation is that when reviewers knew whose work they were refereeing, they recommend acceptance or rejection based not only on the manuscript at hand but also on a larger sense of that scholar's career and prestige or an academic relationship. Once the authors were anonymized, reviewers provided more nuanced critiques based on the manuscript alone.
Conclusions
The dynamics of authorship in the JFA have been shaped by the same structural forces that have affected the discipline more broadly. From 2014-2018, 73% of the first authors were men. This imbalance stems from the low numbers of Table 7 . Reviewer recommendations by combination of first author gender and reviewer gender. A chi-squared test showed that the relationship between the combination of author and reviewer gender and the reviewer recommendation is not statistically significant (p = 0.362).
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Reviewer Gender submissions by women. Following the work of other scholars, one interpretation is that this pattern reflects the systemic sexism embedded in higher teaching and service loads for female academics (Guarino and Borden 2017; El-Alayli, Hansen-Brown, and Ceynar 2018) . That is, women may spend far more time in compliance work, rather than writing and submitting their scholarship to peer-reviewed journals (Fulkerson and Tushingham 2019) . In addition, woman may find their time devoted to the "second shift" of childcare and housework (Mason, Wolfinger, and Goulden 2013) . I hope that archaeologists will take the news of our equitable acceptance rates as a sign that the JFA publishes high-quality research regardless of author identity and as an invitation to submit their manuscripts here, and that activist academics will continue to resist and rebuild the systems that reproduce inequality in archaeology and beyond.
